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[54] Title: A Method for Manufacturing Plant Fiber Cement Composite Board Using 
Hot-pressing 

[57] Abstract: The invention, which belongs to the building material field, relates to the 
improvement of the method for manufacturing plant fiber cement composite board using 
hot-pressing. According to the invention, other materials such as calcium carbonate or 
sodium bicarbonate, soluble glass, sodium fluosilicate, and etc. axe added into the raw 
materials for board manufacturing as described in Chinese Patent No. 92104346.5. The 
said board manufacturing materials are stirred and mixed for three times, and then 
applied by other techniques such as hot-pressing board manufacturing and humidifying 
treatment to produce the plant fiber cement composite board in short period using the 
common hot presser for artificial board. The pressing time is shortened from 6-8 hours to 
about 10 minutes. This results in a cut-down of the investment on equipments, a 
reduction of the production cost and an improvement of the quality of products. 



Claims: 

1 . A method of manufacturing plant fiber cement composite board using hot-pressing, in 
which the plant fiber is used as the reinforcing material and cement, particularly the 
silicate cement used as the binder, the method includes the mechanical crushing and 
screening of the plant materials, as well as the pavement, hot-pressing and post-treatment 
of the mixed board manufacturing materials, characterized in that, 

(1) Ingredients and dosages of the board manufacturing materials: 

A. plant fiber, which is 15-30% of the finished plant fiber board by bone dry 
weight; 

B. water, which is 20-40% of the bone dry weight of the finished plant fiber 
board ; 

C. calcium oxide or calcium hydroxide, which is 4-10% of the bone dry 
weight of the finished plant fiber board; 

D. calcium chloride or magnesium chloride, which is 30-60% of calcium 
oxide or calcium hydroxide added by weight; 

E. calcium carbonate or sodium bicarbonate, which is 7-13% of the bone dry 
weight of the finished plant fiber board ; 

R soluble glass, which is 4-10% of the bone dry weight of the finished plant 
fiber board; 

G. sodium fiuosilicate, which is 10-15% of soluble glass by weight; 

H. cement, which is 50-66% of the bone dry weight of the finished plant 
fiber board; 

(2) the mixture of board manufacturing materials, which is completed by stirring 
3 times, wherein, for the first stirring, plant fiber, water, calcium oxide or calcium 
hydroxide, calcium chloride or magnesium chloride, calcium carbonate or sodium 
bicarbonate, sodium fiuosilicate are added into the agitator and stirred for a certain 
period of time; at the second stirring time, the soluble glass is added and stirred for 
a certain period of time again, and the third stirring is initiated after the plant fiber 
is homogeneously covered with the produced viscous liquid; and prior to the third 
stirring, appropriate amount of cement is added which, after the third stirring, will 
mingle homogeneously with the mixture resulted from the previous two stirrings; 



. (3) process parameters for hot pressing as follows: 
the temperature for hot pressing, which is 90-125 °C; 
the pressure, which is 2.0-3.5 Mpa; 

the time for hot pressing, which is determined by the empirical formula: 
T = 1 60(t - 80)-' + fi[a x + {fi + r)' 1 } + 0.5(3 + tj - 29) + £ 

in which, 

T stands for hot pressing time in terms of minutes; 

t stands for the temperature of the hot pressing board, the value of which is 
between 90-125 °C; 

^ stands for the adjustment coefficient of the plant fiber varieties, the value of 
which is between 21-30 in terms of minutes; 

a stands for the percentage of calcium carbonate or sodium bicarbonate in the 
bone dry weight of the finished board, which is dimensionless; 

P stands for the percentage of calcium chloride or magnesium chloride in the 
bone dry weight of the finished board, which is dimensionless; 
V stands for the percentage of calcium oxide or calcium hydroxide in the bone 
dry weight of the finished board, which is dimensionless; 
5 stands for the percentage of water added in the bone dry weight of the 
finished board, which is dimensionless; 

^ stands for the percentage of the calculated gross weight of water in the bone 
dry weight of the finished board, with the plant fiber moisture content taken into 
consideration, which is dimensionless; 

^ stands for the adjustment coefficient of the board thickness in terms of 

minutes, and when the thickness of the finished board is 4-8 mm, ^ should be 

-1; when the thickness of the finished board is 9-18 mm, ^ should be 9 less 
than the numerical value (millimeter) of the actual thickness of the finished 

board; when the thickness of the finished board is 19-30 mm, ^ should be 10. 
(4) post-treatment procedures such as edge sawing and maintenance at room 
temperature, are performed after the hot pressed plant fiber cement composite 



board is humidified for 5-7 days in the environment in which the temperature is 
between 15-30°C and the relative humidity is between 50-70%. 

2. The method of manufacturing plant fiber cement composite board using hot-pressing 
according to claim 1, characterized in that the adopted plant fiber materials can be annual 
or perennial plant materials wherein the annual includes hemp stalk, cotton stalk, corn 
stalk (corncob), sunflower stalk (head, shell), tobacco stalk, wheat straw, reed, thatch 
grass stalk, bagasse, pachyrhizus ratan, haulm (shell), peanut shell, hards, grain stalk, 
grain sorghum stalk, bean stalk, ceiba scraps and cocoanut shell; and, the perennial plant 
includes arbor, frutex, branch and twig materials, bamboo, and the processing residues of 
the above plants. 

3. The method of manufacturing plant fiber cement composite board using hot-pressing 
according to claim 1 or 2, characterized in that the first stirring lasts 3-7 minutes, the 
second 2-6 minutes and the third 4-6 minutes. 

4. The method of manufacturing plant fiber cement composite board using hot-pressing 
according to claim 3, characterized in that, in paving the mixed board manufacturing 
materials into board blank, fiberglass or its fabrics, cotton-linen fiber or its fabrics, 
non-woven fabrics, metal gauze, sheet metal, tinsel, fine reinforcing steel, and etc. can be 
added onto the upper- and under-surface of the board blank and/or added into the middle 
of the board blank before the commencement of hot pressing. 



Description 



A Method of Manufacturing 
Plant Fiber Cement Composite Board Using Hot-pressing 

The invention, which belongs to the building material field, relates to the 
improvement of the method for manufacturing plant fiber cement composite board. 

The plant fiber-reinforced cement composite board is a kind of excellent material for 
architecture, decoration and fteutoe-maniifacturing, which is listed as a material for 
prior popularization by the Construction Department in China. The Chinese Patent No. 
CN92104363.5 disclosed a method of manufacturing cement composite board using plant 
fiber, especially, annual plant fiber, with relatively high content of anti-coagulating 
substances. That patent adopted a new means in dealing with the anti-coagulation action 
of the plant fiber extracts, i.e. managing to separate plant fiber from cement, which 
greatly reduces the extracts so that they are not likely to interfere with the curing of the 
cement. When the plant fiber is mixed and stirred with calcium oxide, calcium chloride 
and water, calcium oxide and calcium chloride will produce a viscous liquid containing 
calcium oxychloride, which will soak and cover the plant fiber to jam the cell's pores of 
the plant fiber, and at the same time prevent the anti-coagulating substances in the fiber 
from being separated out and reduce their activity. When thus treated plant fiber is mixed 
with the cement, the plant fiber cannot directly contact with the alkaline solution. 
Thereby, the amount of starch,- hemicellulose and etc. hydrolyzed into sugar can be 
considerably reduced so that the anti coagulating action is suppressed. This method is 
effective in industrialized production of cement composite board using plant fiber with a 
relatively high content of extracts. But this method usually employs cold pressing. Its 
disadvantage is that the board blank must be retained in the mould, i.e. in the state of 
mould-locking, when being sent into the drying house to facilitate its setting, and cannot 
be demoulded until the board blank is strong enough, because the cement needs 6-8 hours 
to set after being pressed into mould. This way of board manufacturing needs to use the 
mould for a long period, so it is called long period method. In the long period method of 
manufacturing, large numbers of mould-locking clamps, pads and tunnel kilns are needed, 



. which requires great investment, and increases the production costs and difficulties. 
Moreover, there is a comparatively larger deviation in the thickness of the board thus 
produced ,and thinner board cannot be produced in this way. That patent also mentioned a 
way of hot pressing with some adhesives added for the production of thinner board. In 
this way, the minimum thickness of the board produced can be 6 mm. However, this 
method also requires mould-locking after pressing, and demoulding after the board blank 
being dried together with the mould in the drying house. It is still a long period method. 
So it also has the disadvantages of long setting time, huge investment, and high 
production cost. 

In the recent decade, there appeared a hot-pressing method abroad, or called as short 
period method, which shortens the setting time of cement to about ten minutes. It not 
only saves a lot of clamps for mould-locking, but it also ensures the homogeneity of the 
board. There have been factories adopting this technical method in Finland and 
Hungary. However, this technique requires special hot pressers and moulds. When being 
pressed, the board blank must be deflated into approximate vacuum, and then C0 2 gas is 
let in. The quality of the board is determined by the vacuum degree inside the board blank, 
the homogeneity of the C0 2 gas distributed inside the board blank, the tightness of the 
hot presser, and the absorbability of the C0 2 gas by the board blank, etc.. Not only is the 
hot pressers costly, but also the exhaust of the C0 2 gas will cause environmental 
pollution. Because of the above disadvantages, the technique hasn't been popularized 
until now. In our country, only some colleges or universities did researches on the 
technique in their laboratories. 

This invention aims at providing a method of manufacturing plant fiber cement 
composite board using hot-pressing, which does not require the deflating of the board 
blank into vacuum or the letting in of C0 2 gas. With the common hot pressers, the setting 
time for the cement in the pressed plant fiber cement composite board can be reduced to 
about 10 minutes. Therefore, the investment of the factory construction and production 
cost can be reduced too. Also, board as thin as 4 mm can be pressed and the 
homogeneity of the board thickness can be ensured. 

The technical solution of the invention is the following. The method of 
manufacturing plant fiber cement composite board using hot-pressing adopts the plant 



fiber as the reinforcing material, and cement, particularly the silicate cement as the binder. 
The processing steps include the mechanical cracking and screening separation of the 
plant materials, together with the pavement, hot-pressing and post-treatment of the mixed 
board manufacturing materials. It is characterized in that: 

(1) Ingredients and dosage of the board manufacturing materials: 

A. plant fiber, which is 15-30% of the finished plant fiber board by bone dry 
weight; 

B. water, which is 20-40% of the bone dry weight of the finished plant fiber 
board; 

C. calcium oxide or calcium hydroxide, which is 4-10% of the bone dry 
weight of the finished plant fiber board; 

D. calcium chloride or magnesium chloride, which is 30-60% of calcium 
oxide or calcium hydroxide added by weight; 

E. calcium carbonate or sodium bicarbonate, which is 7-13% of the bone dry 
weight of the finished plant fiber board; 

E soluble glass, which is 4-10% of the bone dry weight of the finished plant 
fiber board; 

G. sodium fluosilicate, which is 10-15% of soluble glass by weight; 

H. cement, which is 50-66% of the bone dry weight of the finished plant 
fiber board; 

(2) the mixture of board manufacturing materials, which is completed by stirring 3 
times, wherein, for the first stirring, plant fiber, water, calcium oxide or calcium 
hydroxide, calcium chloride or magnesium chloride, calcium carbonate or sodium 
bicarbonate, sodium fluosilicate are added into the agitator and stirred for a certain 
period of time; at the second time, the soluble glass is added and stirred for a certain 
period of time again, and the third stirring is initiated after the plant fiber is 
homogeneously covered with the produced viscous liquid; and, before the third 
stirring, appropriate amount of cement is added which, after the third stirring, will 
mingle homogeneously with the mixture obtained from the previous two stirrings; 

(3) process parameters for hot pressing as follows: 

the temperature for hot pressing which is 90- 1 25 °C ; 



the pressure which is 2.0-3.5 Mpa; 

the time for hot pressing which is determined by the empirical formula: 
T = 160(f - 80)- 1 + ii\a x + (/? + rT ] j + O.S{S + 77 - 29) + £ 

in which, 

T stands for hot pressing time in terms of minutes; 

t stands for the temperature of the hot pressing board, the value of which is 
between 90-125 °C; 

P stands for the adjustment coefficient of the plant fiber varieties, the value of 
which is between 21-30 in terms of minutes; 

a stands for the percentage of calcium carbonate or sodium bicarbonate in the 
bone dry weight of the finished board, which is dimensionless; 

P stands for the percentage of calcium chloride or magnesium chloride in the 

bone dry weight of the finished board, which is dimensionless; 

? stands for the percentage of calcium oxide or calcium hydroxide in the bone 

dry weight of the finished board, which is dimensionless; 

5 stands for the percentage of water added in the bone dry weight of the 

finished board, which is dimensionless; 

11 stands for the percentage of the calculated gross weight of water in the bone 
dry weight of the finished board, with the plant fiber moisture content taken into 
consideration, which is dimensionless; 

£ stands for the adjustment coefficient of the board thickness in terms of 

minutes, and when the thickness of the finished board is 4-8 mm, ^ should be 

-1; when the thickness of the finished board is 9-18 mm, 5 should be 9 less 
than the numerical value (millimeter) of the actual thickness of the finished 

board; when the thickness of the finished board is 19-30 mm, ^ should be 10. 
(4) post-treatment procedures such as edge sawing and maintenance at room 
temperature, are performed after the hot pressed plant fiber cement composite 
board is humidified for 5-7 days in the environment in which the temperature is 
between 15-30 V and the relative humidity is between 50-70%. 



The advantages of the invention are that it greatly reduces the setting time of the 
cement composite board so that a great number of moulds, clamps, pads and kilns are 
decreased, huge investment is saved, the production process is shortened, the production 
cost is reduced and the quality of product is improved Compared with the hot pressing 
method abroad, this invention can help to save lots of investment on the equipments, to 
simplify the production process, to prevent environmental pollution and to reduce 
production cost with the quality of the product being ensured. 

The following are detailed specification of this invention. Both the annual and 
perennial plant can be used as plant fiber for board manufacturing. The annual includes 
hemp stalk, cotton stalk, corn stalk (corncob), sunflower stalk (head, shell), tobacco stalk, 
wheat straw, reed, thatch grass stalk, bagasse, pachyrhizus ratan, haulm (shell), peanut 
shell, hards, grain stalk, grain sorghum stalk, bean stalk, ceiba scraps and cocoanut shell. 
The perennial plant includes arbor, frutex, branch and twig materials, bamboo, and the 
processing residues of the above plants. As for the processing steps like crushing, 
screening, paving and post-treatment, etc., the present invention adopts the substantially 
same method as that in Chinese Patent No. CN 92104363.5, for example, the adoption of 
"covering theory" to settle the anti-coagulating action of the plant fiber extracts on the 
cement. When the plant fiber is mixed with calcium oxide, calcium chloride and water, 
a kind of viscous liquid produced by aqueous solutions of calcium oxide and calcium 
chloride will soak and cover the plant fiber and jam the cells and pores of the plant fiber 
so that the anti-coagulating substances in the fiber can be prevented from being 
separating out and their activity will be reduced. In this way, the anti-coagulation action 
of the plant fiber is suppressed. Here, the same processing steps and the mechanism of 
suppressing the anti-coagulating action of plant fiber as stated above will not be 
explained again. 

The creativity of the invention mainly lies in that it provides a solution to the 
problem of how to shorten the setting time of cement in the pressing of the plant fiber 
concrete composite board. There are three technical keys in settling the problem: the first 
is the optimization of the compositions of the materials for board manufacturing; the 
second is the timing for hot pressing; the third is the humidification after hot pressing. 

The first technical key is the addition of new components into the materials for 



board manufacturing. First, add calcium carbonate or sodium bicarbonate of proper 
amount into the board manufacturing materials and mix and stir them homogeneously in 
the first stirring, the weight of which is 7-13% of the bone dry weight of the finished 
plant fiber board. Then, add soluble glass and sodium fluosilicate of proper amount into 
the board manufacturing materials. Soluble glass cannot be added in the first mixing 
because soluble glass immediately reacts and agglomerates when mixed with aqueous 
solutions of calcium chloride. Therefore soluble glass should be added in the second 
stirring alone and the cement in the third. Consequently, the mixing of the board 
manufacturing materials comprises three stirrings. The first stirring lasts 3-7 minutes, the 
second lasts 2-6 minutes and the third 4-6 minutes. Sodium fluosilicate is the hardener of 
the soluble glass, which accelerates the coagulation of the soluble glass. It can be added 
in the first stirring together with other materials. The function of the newly added 
components lies in that when the board blank is hot-pressed, calcium carbonate or sodium 
bicarbonate in the mixture will be pyrolyzed and produce lots of C0 2 gas, which can fully 
and homogeneously contact with cement in the board manufacturing materials because 
calcium carbonate or sodium bicarbonate has been mixed homogeneously with the other 
board manufacturing materials. The C0 2 gas accelerates the setting of the cement due to 
its charring effect. At the same time, the sodium fluosilicate helps to solidify the soluble 
glass added and further improves the preliminary strength of the board blank. In this 
way, the strength of the board blank can soon reach the requirement and the short period 
production can be realized. 

The second technical key is accurate timing for hot pressing. In the short period 
production, time for hot pressing is one of the critical factors affecting the quality of the 
product. If hot pressed for too long a time, the cement of the board blank will be dried 
and difficult to hydrate again so that the board blank lacks strength. If hot pressed for 
too short a time, the board blank will not obtain the required strength and it cannot be 
demoulded and unloaded. There are many factors which have effects on the timing for 
hot pressing. Based on experiments, the following empirical formula can be adopted to 
calculate the proper time for hot pressing. 

T = 1600 - 80) + pi[a x + (J3 + y)' 1 ] + 0.5(£ + rj - 29) + £ 
in which, T stands for the temperature for hot pressing, which uses minute as unit; t 



stands for the average temperature of the upper and lower hot pressing board, the value of 
which is between 90-125 'C; ^ stands for the adjustment coefficient of the plant fiber 
variety, which uses minute as unit and its value is between 21-30; a stands for the 
percentage of the weight of calcium carbonate or sodium bicarbonate in the bone dry 
weight of the finished board, which is dimensionless; P stands for the percentage of the 
weight of calcium chloride or magnesium chloride in the bone dry weight of the finished 
board, which is dimensionless; Y stands, for the percentage of the weight of calcium 
oxide or calcium hydroxide in the bone dry weight of the finished board, which is 
dimensionless; 5 stands for the percentage of the weight of water added in the bone dry 
weight of the finished board, which is dimensionless; 11 stands for the percentage of the 
calculated gross weight of water, with the plant fiber moisture content taken into 

consideration, in the bone dry weight of the finished board, which is dimensionless; ^ 
stands for the adjustment coefficient of the board thickness, which uses minute as unit. 
When the thickness of the finished board is 4-8 mm, 5 should be -1; when the thickness 
of the finished board is 9-18 mm, 5 should be 9 less than the numerical value in 
millimeter of the actual thickness of the finished board; when the thickness of the 
finished board is 19-30 mm, £ should be 10. The thickness between 19-30 mm is called 
as special thickness. In the pressing of board of such thickness, because the board blank 
is very thick, the hot pressing time might be prolonged up to about 30 minutes if the hot 
pressing temperature is at its lower limitation. The following table shows calculated time 
for hot pressing in 8 examples. The serial numbers of the examples in this table is 
applicable to other tables herein. For instance, example 1 in each table refers to the first 
example, and so on. 
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In hot pressing, the common hot presser for the manufacturing of artificial board can 
be employed. The temperature for hot pressing is between 90-125 °C while the 

pressure is between 2.0-3.5 Mpa. 

The third technical key is the humidification immediately after hot pressing. The 
hot-pressed plant fiber cement composite board is put into the environment for 5-7 days 
in which the temperature is between 15-30 °C and the relative humidity is between 
50-70%. During the about 10 minutes for hot pressing, though the cement in the board 
blank has reached the preliminary strength required for demoulding, transportation and 
edge sawing, it has not hydrated and hardened sufficiently. In order to improve the 
resulting strength of the board, the cement must hydrate sufficiently. The humidification 
is just for this purpose. 

Due to the adoption of the three technical keys above, the present invention can 
manufacture plant fiber cement composite board by the short period method with 
common hot presser such as the equipment useful in the production of flakeboard and 
fiberboard. Some of the out-of-dated chipboard producing equipment with some 
modification can also be used to manufacture eligible plant fiber cement composite board 
so that investment on equipment is considerably saved and the production cost is reduced. 

In order to further improve the performance of the board, while the mixed board 
manufacturing materials are paved into board blank, reinforcing materials such as 
fiberglass or its fabrics, cotton and hemp fiber or its fabrics, non-woven fabrics, metal 
gauze, sheet metal, tinsel, fine reinforcing steel, and etc. can be added onto the upper- and 
under-surface of the board blank and/or added into the middle of the board blank. And 
the hot pressing is then started. 

Example 1. 

Ingredients: common silicate cement 1.7 kg, 



powder of calcium oxide 
powder of calcium carbonate 



crushed haulm 



calcium chloride 



0.5 kg, 
0.2 kg, 
0.22 kg, 
0.28 kg, 



soluble glass 0.12 kg, 

sodium fluosilicate 0.02 kg 

water 0.9 kg 

Operation procedures: 

Firstly, haulm, powder of calcium oxide, powder of calcium carbonate, sodium 
fluosilicate, calcium chloride and water are put. into the stirring mill and stirred for 5 
minutes. Then soluble glass is added and stirred for 3 minutes again. After that, cement 
is added and stirred for another 5 minutes. The mixture is taken out from the stirring 
mill and paved on the A3 steel plate coated with used machine oil. The board blank, the 
size of which is 48 x 48 x 3 cm, is sent into the hot presser for 12-minute hot pressing 
with a pressure of 3.3 Mpa at the temperature of 120 °C. The pressed board of 10 mm 
thickness is then taken out for immediate test. The tested preliminary strength of the 
board is 2.5 Mpa. Then the board is put into the humidification chamber at a temperature 
of 20 °C and relative air humidity of 65%. 7 days later, the board is taken out for edge 
sawing. After that, the board is placed under the room temperature for 28 days piror to 
another test. The tested density of the board is 1.31 g/cm 3 , the water content is 12%, the 
plane tensile strength is 0.41 Mpa, the static bending strength is 9.6 Mpa. And, after the 
board has been immersed in water for 24 hours, the thickness expansion ratio of water 
absorption is 2%. 

Because the operation procedures of all the examples are the same, the ingredients 
and parameters of hot pressing and data of performance of the other examples are listed 
in the following tables. 



Table 2 Table of ingredients of examples 2-8, with the weight unit of kilogram 





Example 2 


Example 3 


Example 4 


Example 5 


Example 6 


Example 7 


Example 8 


plant 


wood 
branches 
and twigs 


cornstalk 


Fine 
hemp 
villus 


cotton 
stalk 


hemp stalk 


bamboo 
filament 


reed 


weight of 
plant fiber 


0.58 


as 


0.28 


0.58 


0.65 


0.28 


1.34 


variety of 
cement 


slag 


silicate 


silicate 


silicate 


silicate 


silicate 


slag 


weight of 
cement 


1.6 


1.7 


0.9 


1.6 


2.9 


0.82 


4.1 



CaC1 2 


0.15 


0.18 


0.09 


0.18 





0.05 





MgCl 2 











0.32 




0.45 


CaO 




0.25 


0.13 


0.25 




0.09 




Ca(OH) 2 


0.2 











0.36 





0.52 


CaC03 




0.35 


0.18 


0.35 




0.13 


0.70 


NaHC0 3 


0.28 








0.45 






soluble glass 


0.12 


0.12 


0.08 


0.12 


0.07 


0.06 


0.30 


sodium 
fluosilicate 


0.02 


0.02 


0.01 


0.02 


0.01 


0.007 


0.05 


water 


0.86 


0.94 


0.43 


0.9 


1.3 


0.40 


2.16 



Table 3 Table of the process parameters and the performance of examples 2-8 





Example 2 


Example 3 


Example 4 


Example 5 


Example 6 


Example 7 


Example 8 


The first 
mixing 


5 minutes 


5 minutes 


4 minutes 


5 minutes 


6 minutes 


3 minutes 


7 minutes 


The second 
mixing 


3 minutes 


3 minutes 


2 minutes 


3 minutes 


5 minutes 


2 minutes 


6 minutes 


The third 
mixing 


5 minutes 


4 minutes 


3 minutes 


4 minutes 


6 minutes 


3 minutes 


6 minutes 


Hot pressing 
temperature . 

0C) 


118 


120 


115 


120 


100 


125 


90 


Pressure 
(Mpa) 


2.9 


3.2 


3.0 


3.2 


3.0 


3.1 


2.8 


Time 
(minute) 


11 


12 


9 


12 


20 


7.5 


33 


humidifying 
Temperature 
(TC) 


20 


25 


19 


18 


25 


15 


30 


Humidifying 

humidity 

(%) 


60 


62 


52 


62 


68 


50 


70 


Humidifying 
time (day) 


6 


6 


5 


6 


7 


4 


7 


Density 
(g/cm 3 ) 


1.28 


1.36 


1.37 


1.35 


1.15 


1.56 


1.2 


Water 

content (%) 


11.5 


10.5 


11.0 


11.5 


9.5 


8 


10.8 


Anti-folding 


13.5 


9.6 


14.8 


12.2 


8.5 


16.2 


8.9 



strength 
(Mpa) 
















Anti-tensile 

strength 

(Mpa) 


0.40 


0.45 


0.60 


0.41 


0.36 





0.37 


expansion 
ratio (%) 


2.1 


1.8 


1.2 


1.9 


2.4 


1.2 


1.8 


Size of the 
finished 
product (cm) 


48X48 X 
1.0 


48X48 X 
1.0 


45X45 X 
0.6 


48X48 X 
1.0 


48X48 X 
1.8 


48X48 X 
0.4 


48X48 X 
2.7 



* The anti-tensile strength refers to the plane anti-tensile strength. 

* The expansion ratio is the thickness expansion ratio of water absorption after the board 
has been immersed in water for 24 hours. 
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(i) «H«i*»W/a^M:inT: 

30%; 

jp*#. juMjftttawit^fl^aft^MW 2o~4o% s 

10%; 

d, &mmmm%um4k®nm 3o~eo % : 

13%; 

G, ft&m®, 10-15%; 

Hs ^cm, ^mmmmmm^^mm^ 5o~66% ; 

(3) &JEttKll2;#»JflT: 
$ffi&g*90-125'C; 
ffi^^, 2. 0-3. 5MPa 5 

T=160 Ct- 80) - 1 +i» [a-' + (P+y) - l ]+0.5 (8 + n-29) + 5, jS*. 

t 3fj&jEft±ififi, 90-125t:^fHl^{S; 
uji«lMn n B #«m ft 21-30 iW«ttt, W^^^J^t? 
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6*lnXtt*ifiAfl««flt»I^- 2>^S$ : 

n Ji 7 tt««F««* JStW ft ft j&tK* MM W 

(4) *&JE;gWtt*ff^***^fcfi«fc 15-30 'C\ m®&% 

50-70%fa«4 | i£M*I*h3I 5-7 ^:££, S&fi^Su nWi^F^fstt: 
flL^S: Jfcff* ttfN <B>* I^BSFff <&> JfcX -JfflfF* *fN 

^ -H-atat, a/na, ?g$ c^x ^ 

^aff^E. 
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(1) iWttJ»N-ttj«^in««iTi 

30%; 
10%; 

D> ftfttQ&HMttt. *J5flPA«ft*!«#»R(k«MtW 30~60% ; 

En Mw«#m«. dWMiftwattiffitrtaMwsT Mtt 7-13 

%; 

F. 7£$5f§, ^$J^fi5t W^p°b 4~10%; 

Gs tpimift, ir7K«aa»» io~is%, 

Hn ^«fjftttmfHMA«ift7ttfi9 50-66%: 

(2) mmmmm&Eimm%&> %-mmtimmm\ 
&mmM% 90-125-C; 

&t5% 2. 0~3. 5MPa; 

T=160 (t-80) +H [a- l + O + Y) -'1+0.5 ( 6 + n~29) +1, 



»«*w*ftmrou*. & 21-30 mi, tu3H+#£&; 

immm&m%&, 4~s mm , \ 

mm%-u 9-18 i^^M^^mmmm 

M9; !&&&mm% 19~30 3|#flt, 10, 

(4) ^ms^stitt^m«^^«?ajg^ i5~30'c\ toss*} 
mx&. 

7/a#, just?****! $mmmij&ftfo. &ffiE?°g>m*mm 

T. 8&1Jrtf;fc*«ift#S:*» Wft^ag, RFjfc*rat?flft» BHfci^fiJfc*. 

ff (S). ft SUIT (fi, fflff, *ff> ?^ Wff, tfHSS* « 
ffe, ^ (^X *g£5k KIT SSfF, Sff. #m £ 

CH921043«. 5 WJ«*ffiW»*»» "&^3It6" jW«fc*4»«Ht¥ 

*tt#**ftBftM. 3KJE««ffltW(fc«^ «(k«BUl*««Wt. 

tt*ft^«ftf5*#«4*w«*i*#. mmmmmt, mum 



*Mtt8. m-»#fi«JBtfll^ 3-7 jM. Jl-WWttltf m* 2-6 

T-160 (t-80) +U [a J + O + Y) -'1+0.5 ( 6 + q-29) +\, 
T ^£RtlQ. BUH^fe; t ^±T*^ffife±^TO^Jt. « 90-125 
nWIMWIf- £ 21-30 
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ii 
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20 


7. 5 


33 


t 


120 


118 


120 


115 


120 


100 


125 


90 


y 


30 


21 


30 


26 


29 


22 


22 


30 


a 


9.2 


6. 7 


11.2 


13 


11.4 


9.45 


9 


9.4 




6.6 


5 


5.8 


6.6 


5.8 


6.7 


3.5 


6 


Y 


7.2 


6.8 


8 


9.5 


8.1 


7.6 


6. 3 


7 


8 


29 


29 


30 


31.4 


29.2 


27 


28 


29 


n 


3 


1 


2 


1 


3 


1 


1 


3 




1 


1 


1 


-1 


1 


9 


-1 


10 



&&n^u%mmm£i*AmL&}®&®M, 9o~i25-c, 

Bll^ 2.0— 3.5Mpa. 

i5~3or, ^M^5o~ro%a<]Jf^ ,: l : '^5-7^ 0 6 
*khu mmmnmrn, «b 
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M.itm 0. 2 &/f, £^»0. 22 &/r> 0. 28 &/r, zfc&Jg 0. 12 & 

/f , lNitt4A 0. 02 &Jx, tK 0. 9 ^/ro Wfeim: 

1201c, MBtfii 12 m m&mttti.?* mm iq mm 

$S 7 ^Jt5ttB«l, IMfctUHfiT 28 5cBUK, l. 3lg/cm 3 , £ 

zft$ 12%, TlfiSaSLaft 0. 41MPa, 9. 6 MPa, ftft 24 



* 2 2 ~ 8 f t^i^^/r. 





^2 


$3 


HI 4 


0)5 


016 


$7 


til 8 
















?% 




0.58 


0.5 


0. 28 


0.58 


0.65 


0. 28 


1. 34 
















t& 




1.6 


1.7 


0.9 


1.6 


2.9 


0.82 


4.1 


CaCh 


0. 15 


0.18 


0. 09 


0.18 




0. 05 




MgCl, 










0. 32 




0.45 


CaO 




0.25 


0.13 


0.25 




0. 09. 




Ca (OH) , 


0.2 








0. 36 




0.52 


CaCOj 




0. 35 


0. 18 


0. 35 




0.13 


0.70 


NaHCOj 


0.28 








0.45 








0.12 


0.12 


0. 08 


0.12 


0. 07 


0. 06 


0. 30 




0. 02 


0. 02 


0.01 


0. 02 


0. 01 


0.007 


0. 05 




0. 86 


0.94 . 


0.43 


0.9 


1. 3 


0.40 


2.16 
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£3 **«2-8l£#ft*Hfcft* 





$2 


« 3 


$4 


W 5 


m 6 












4 4Mt 


5^# 




3 4HP 


7 




3 3H* 


3^ 


2## 


3 4H* 




2&# 






5M" 






4^ 




3#-# 






118 


120 


115 


120 


100 


125 


90 


Si7 MPa 


2.9 


3.2 


3.0 


3.2 


3.0 


3.1 


2.8 




11 


12 


9 


12 


20 


7.5 


33 




20 


25 


19 


18 


25 


IS 


30 




60 


62 


52 


62. 


68 


50 


70 




6 


6 


5 


6 


7 


4 


7 


g/cm J 


1.28 


1.36 


1. 37 


1. 35 


1. 15 


1 C A 
1. JO 


1 J 
i. ^ 




11.5 


10.5 


11.0 


11.5 


9.5 


8 


10.8 




13.5 


9.6 


14.8 


12.2 


8.5 


16.2 


8.9 




O.40 


0. 45 


0.60 


0.41 


0. 36 




0. 37 




2.1 


1.8 


1.2 


1.9 


2.4 


1.2 


1.8 




48x48 

xl.O 


48x48 
xl.O 


45x45 
x0.6 


48 x48 
xl.O 


48 x 48 
x 1.8 


48x48 
«0. 4 


48x48 
x2.7 
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